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METHOD OF COMPOUND DOCUMENT
COMPARISON

RELATED APPLICATION DATA

This patent application claims priority to U.S. Provisional
Patent Application No. 60/763,300, filed Jan. 29, 2006, which

1s hereby incorporated by reference.

BACKGROUND

1. Field of the Invention

The field of the invention relates generally to systems and
methods of electronic document comparison.

2. Related Background

FIGS. 1 and 2 illustrate the relationship between docu-
ments, objects, users and applications users may use to create,
modily, compare and manage electronic documents.

An electronic document, or document, may be viewed as a
collection of user-input data used with a certain application
(such as, Microsoft Word®, Corel WordPerfect® and
Microsoit Excel®). In a general sense, a document 1s the data
or information generated when using a computer application.
FIG. 11s a generalized block diagram 1llustrating the relation-
ships between a document that may be used with the present
invention and an application as such relationships exist 1n
conventional document creation, management and editing
programs. A user 101 interacts with an application 102 to
create, view, alter, edit or manage a document 103. The appli-
cation makes use of the document so the user may edit the
document, view the document, or perform other actions 1n
relation to the document.

With the advent of OLE (Object Linking and Embedding),
a document may contain data from other applications as well
as from the main application. The data from other applica-
tions are contained in “objects”, or “document objects.” One
example of the use of OLE 1s when a Word document has a
spreadsheet table from Excel embedded within it. In thas
example the excel spreadsheet 1s an object within a Word
document. Embedded objects may include text, tables, pic-
tures or drawings, or other forms of data. A document with
one or more objects from other applications 1s typically
referred to as a “Compound Document”. Unless otherwise
specified, an “object” refers to a section of the document that
1s created from, or edited by, an application other than the
application that edits or creates the primary document the
object 1s embedded 1nto.

Single format documents, that 1s documents not including
embedded objects from other applications, are often com-
pared using the well-known algorithm called ‘LCS’ (longest
known sequence) or HCS (heaviest common sequence) to
determine differences between two documents. There exist
specialized adaptations or versions of LCS and HCS specially
made to compare Word Documents, Excel Documents,
HTML documents and PDF documents. In addition to LCS,
other comparison algorithms include: HCS (heaviest com-
mon sequence), LCSS (longest common sub sequence) or
MSS (matching similarity sequence). These comparison
algorithms are implemented 1n comparison engines, some of
which are mtegrated into document creation and editing
applications (such as Word, Excel, Open Office™, StarOf{-
fice™, etc.), and some of which are implemented separately
from the document creation and editing applications, as dis-
cussed below 1n connection with FIG. 3.

FI1G. 2 1s a generalized block diagram illustrating the rela-
tionship between the objects of an electronic document and
the corresponding application used to create, edit or view

10

15

20

25

30

35

40

45

50

55

60

65

2

them. A compound document 201, such as a Word document,
may incude objects such as an Excel spreadsheet, a picture, a
PowerPoint slide or graphic, and a Visio drawing. The com-
pound document 201 1s created and edited by an application
202. In this example, the application creating and editing a
compound Word document may be Microsoit’s Word pro-
gram. The applications 203 creating and editing the embed-
ded objects are, respectively, Microsoit’s Excel, Paint, Pow-
erPoint and Visio.

Conventional document management, creation, editing
and viewing applications oiten include the ability to compare
documents and output a document which 1illustrates the dii-
ferences between two documents. Typically, the output docu-
ment including indications of the differences between the two
input documents 1s referred to as a “redline” or “redline
document.” FIG. 3 1s a generalized block diagram illustrating
a conventional document comparison application as may be
found 1n the prior art. A document comparison engine 303
may compare an original document 301 (or first document) to
a modified document 302 (or second document). The output
of the comparison 1s a “redline” document or comparison
output document 304. Typically, the comparison output docu-
ment provides indications of what has changed between the
original document and the modified document. Conventional
document comparison engines and applications provide for
comparison of single format documents.

Accordingly, a need exists to provide a comparison system
and method capable of comparing compound documents.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a generalized block diagram 1llustrating the rela-
tionships between an electronic document that may be used
with the present invention and an application of the prior art
that may be used to create or modily such an electronic
document.

FIG. 2 15 a generalized block diagram 1llustrating the rela-
tionship between the objects of a electronic document that
may be used with the present invention and a corresponding
application of the prior art used to create, edit or view such
objects.

FIG. 3 1s a generalized block diagram illustrating a con-
ventional document comparison application as may be found
in the prior art.

FIG. 4 1s a generalized block diagram illustrating the
extraction and marking of embedded objects 1n a document to
be compared, according to one possible embodiment.

FIG. 5 1s a generalized block diagram illustrating the com-
parison ol compound document objects, according to one
possible embodiment.

FIG. 6 1s a generalized tlow diagram 1llustrating the pro-
cess of finding the differences in compound documents,
according to one possible embodiment.

SUMMARY

The present invention provides for a computer based sys-
tem and method for comparing compound documents. An
original compound document and a modified compound
document are analyzed to determine and mark the location of
embedded objects. A comparison 1s performed between an
original primary document and the modified primary docu-
ment, 1gnoring the embedded objects, the output of which 1s
a comparison output document. The embedded objects are
compared by copying the contents of the embedded objects to
compatible documents, comparing the embedded object from
the original compound document and the embedded object
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from the modified compound document, the output of the
comparison 1s inserted into the comparison output document
using the location markers of the embedded objects.

DETAILED DESCRIPTION

The present invention 1s described 1n the context of a spe-
cific embodiment. This 1s done to facilitate the understanding
of the features and principles of the present invention and the
present invention 1s not limited to this embodiment. In par-
ticular, the present mvention 1s described in the context of a
computer system used to compare, edit, view and/or modily
clectronic documents.

FIG. 4 1s a generalized block diagram illustrating the
extraction and marking of embedded objects in a document to
be prepared. A compound document 401 has the objects 403
embedded 1n the document and “extracted™ 402. In the pres-
ently preferred embodiment, extraction involves copying the
object to a corresponding document of the same document
type, or document format, as the object being copied. Addi-
tionally, the location (or locations) 404 of the objects 1n the
primary document are marked. In the presently preferred
embodiment, the location 1s marked 1n the primary document
file. Alternatively, the position of the objects may be marked
outside of the primary document, for example 1n a database or
in another file.

FI1G. 5 15 a generalized block diagram 1llustrating the com-
parison of compound document objects. The mput documents
to the comparison process, the original document 5301 and the
modified document 502, contain embedded objects 503 from
a different document type than the primary document. In the
example embodiment shown there are two embedded objects
in the imput documents, one Excel object and one PowerPoint
object. The primary document type of the input documents
are Word documents. The marked location information 1is
used in the comparison process to confine the comparison to
the primary document type, thereby excluding the embedded
objects from the comparison of the primary document type.

The comparison process compares the text of the primary
document type of the input documents, the results of the
comparison output to a primary comparison output docu-
ment. The comparison of the first embedded object types, the
Excel objects, are 1s output to the comparison output docu-
ment as an Excel object embedded 1n the primary comparison
output document according to the marked location informa-
tion. The marked location information 1s used to locate the
comparison output of the Excel objects in the comparison
output object. Similarly, the comparison of the second
embedded object types, the PowerPoint objects, are output to
the comparison output document as an PowerPoint object
embedded 1n the comparison output document. The marked
location information 1s used to position the comparison out-
put of the PowerPoint objects in the comparison output docu-
ment.

While the example mput documents only contained two
embedded objects, alternate embodiments may contain more
or fewer embedded objects. With such input documents, the
presently preferred embodiment compares all of the embed-
ded objects of the mput documents. However, alternative
embodiments may choose to 1gnore one or more embedded
object pairs (an embedded object pair includes an original
embedded object from the original input document and the
corresponding embedded object from the modified 1nput
document), or choose to ignore one ore more embedded
object types, from comparison. In yet another alternative
embedment, the user may indicate, through a comparison
command, or through configuration of a document applica-
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4

tion implementing an alternative embodiment, that certain
objects or certain object types are to be 1gnored from com-
parison.

Additionally, mput documents may contain multiple
embedded objects of the same document type located at dii-
terent positions within the primary document (for example, a
Word document with multiple Excel spreadsheets located at
different positions within the Word document). In the pres-
ently preferred embodiment, the multiple embedded objects
are compared and the results of the comparisons are embed-
ded 1n objects 1n the comparison output document, using the
marked location information.

FIG. 6 1s a generalized tlow diagram illustrating the pro-
cess of comparing documents to find the differences 1n the
compound documents by opening the document identified for
comparison. At step 601 a request to compare documents 1s
received. The request may be from a user, or from another
program or process. At step 602 the mnput comparison docu-
ment (or primary input document), the document designated
for comparison, 1s examined for OLE objects. In the presently
preferred embodiment, at step 601 both the original input
document and the modified input document are examined for
OLE objects. If an OLE object 1s found at step 602, then at
step 603 the location of the discovered OLE object 1s marked.

At step 604 the primary comparison documents are com-
pared, 1gnoring the embedded objects. In the preferred
embodiment, the comparison process 1gnores the embedded
objects using the location markings from step 603. At step
605 the results of the comparison of the primary comparison
documents 1s output to a primary comparison output docu-
ment, or “redline” primary comparison document. Referring
to the example of FI1G. 5, the output of step 605 1s comparison
output primary document which 1s a Word document, or a
comparison output Word document.

At step 606 the OLE objects found at step 602, in one
embodiment are copied to a document of the type that created
the object to create an object comparison document. That 1s,
if the object contains data which 1s from a given application,
the data ol the object 1s copied to a document of the type of the
given application (or to a compatible application document
type). As an example, if the OLE object were of the type
created by PowerPoint, preferably the data of this object 1s
copied to a PowerPoint comparison document. Similar action
1s taken for OLE objects from other applications. Step 606 1s
performed for both the object from the original comparison
document and from the modified comparison document, thus
resulting 1n an original OLE object comparison document and
a modified OLE object comparison document.

At step 607 a comparison engine of the type to compare
documents of the given application 1s initiated to compare the
original OLE object comparison document and the modified
OLE object comparison document. Thus, referring again to
the example of FIG. 5, step 607 initiates the comparison
engine to compare Excel object comparison documents cre-
ated at step 606. Similarly, at step 607 the comparison engine
to compare PowerPoint documents 1s initiated to compare the
PowerPoint object comparison documents created at step
606. At step 607 the original OLE object comparison docu-
ment and modified OLE object comparison document are
compared using a comparison engine appropriate for the
document type of the object. The results of the comparison
performed at step 607 generates a “redline” OLE object docu-
ment, or comparison output OLE object document, are placed
in a comparison output primary document, or “redline” pri-
mary document at step 608. Referring again to the example of
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FIG. 5, the output of step 607 1s a comparison output Excel
object document and a comparison output PowerPoint docu-
ment.

Step 609 1nserts the comparison output OLE object docu-
ment (or documents) 1n the comparison output primary docu-
ment output from step 6035. Referring again to the example of
FIG. 5, the comparison output Excel object document and
comparison output PowerPoint document are inserted at the
comparison output Word document.

The 1nsertion of the comparison output OLE object docu-
ment uses the OLE object marking information from step
601. By using the location markings the comparison output
document is able to provide the user with a document that has
a stmilar organization to the original and modified input docu-
ments.

If the comparison mput documents included additional
embedded objects which have not been compared, at step 610
the comparison process returns to step 606 to compare the
next embedded object pair. It there are no additional embed-
ded objects which have not been compared (or there are no
embedded objects which have not been designated to exempt
from comparison).

While the above embodiments and examples compared
only two documents, alternate embodiments could compare
three or more documents.

The invention has been described with reference to particu-
lar embodiments. However, 1t will be readily apparent to
those skilled in the art that it 1s possible to embody the mnven-
tion 1 specific forms other than those of the preferred
embodiments described above. This may be done without
departing from the spirit of the mvention.

Thus, the preferred embodiment 1s merely 1llustrative and
should not be considered restrictive 1n any way. The scope of
the invention 1s given by the appended claims, rather than the
preceding description, and all variations and equivalents
which fall within the range of the claims are intended to be
embraced therein.

I claim:
1. A method of comparing compound documents, wherein
a compound document comprises a primary document and an
OLE object, comprising;:
copying a first OLE object from a first compound docu-
ment to a document of a type corresponding to an appli-

cation that created the OLE object, creating a first OLE
object comparison document;

copying a second OLE object from a second compound
document to a second OLE object comparison docu-
ment,

initiating a comparison engine to compare the first OL
object comparison document with the second OL.
object comparison document, wherein the comparison
engine generates a comparison output OLE object docu-
ment;

placing the comparison output OLE object document 1n a
comparison output document; and

initiating a primary document comparison engine to com-
pare a first primary document and a second primary
document, wherein the output of the comparison 1is
included in the comparison output document.

2. The method of claim 1, wherein the primary document 1s
one of a group consisting of a Word document, an Excel
document, a PDF document, a Visio document, and a Power-
Point document.

3. The method of claim 1, wherein copying the first OLE
object further comprises:

(L) L4
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6

copying the first OLE object to a document of a type that
may be opened by an application that created the first
OLE object.

4. The method of claim 1, wherein placing the comparison
output OLE object document in the comparison output docu-
ment 1s performed 1n accordance with OLE object location
information retrieved from the first compound document or
the second compound document.

5. The method of claim 1, further comprising:

excluding an OLE object embedded in the compound

document from comparison.

6. The method of claim 35, wherein the excluding occurs in
response to a command from a user.

7. The method of claim 5, wherein the excluding occurs
according to the document type of the OLE object.

8. A method of comparing documents, comprising:

determining that a first document comprising a first pri-
mary document contains an OLE object;

marking a first location of the OLE object;

copying the OLE object to a document of a type corre-
sponding to a document type of the OLE object, creating,
a first discovered object comparison document;

determining that a second document comprising a second
primary document contains a corresponding OLE object
having the document type of the first OLE object;

marking a second location of the corresponding OLE
object;

copying the corresponding OLE object to a second discov-
ered object comparison document;

comparing the first primary document with the second
primary document using a comparison engine that cor-
responds to a document type of the primary documents,
generating a comparison output document from the
results of the comparing;

comparing the first discovered object comparison docu-
ment with the second discovered object comparison
document using a comparison engine that corresponds
to the document type of the OLE object;

inserting a result of the comparing of the first discovered
object comparison document and the second discovered
object comparison document 1n the comparison output
document according to at least one of the first location
and the second location; and

displaying the result of the comparing using a format that
draws attention to differences.

9. The method of claim 8, further comprising:

in the event multiple OLE objects having different docu-
ment types are discovered 1n the documents:

copying OLE objects of a first document type from the
documents to a documents of a type corresponding to the
first document type to create first type discovered object
comparison documents;

copying OLE objects of a second document type from the
documents to a documents of a type corresponding to the
second document type to create second type discovered
object comparison documents;

comparing the first type discovered object comparison
documents with a comparison engine that corresponds
to the first document type;

inserting a result of the comparing of the first type discov-
ered object comparison documents 1nto the comparison
output document;

comparing the second type discovered object comparison
documents with a comparison engine that corresponds
to the second document type; and
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inserting a result of the comparing of the second type
discovered object comparison documents into the com-
parison output document.

10. The method of claim 8 wherein the format 1s one of a
group consisting of a color format, an underline format, a bold
format, and an italics format.

11. The method of claim 8 wherein the format 1s one of a
group consisting of displaying additions with underlining and
displaying deletions with strikethroughs.

12. A method of comparing documents, comprising:

receiving at least two mput documents for comparison,
wherein each input document comprises a primary
document and an OLE object;

marking a first location of a first OLE object embedded 1n
a first mnput document among the at least two input
documents;

copying the first OLE object to a first object comparison
document;

marking a second location of a second OLE object embed-
ded 1n a second mput document among the at least two
input documents;

copying the second OLE object to a second object com-
parison document;

comparing primary documents of the at least two input
documents;

creating a comparison output document from a result of the
comparing of the primary documents of the at least two
input documents;

comparing the first object comparison document and the
second object comparison document; and
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inserting a result of the comparing of the first object com-
parison document and the second object comparison
document into the comparison output document.

13. The method of claam 12, wherein the inserting com-
Prises:

inserting the result of the comparison according to at least

one of the first location and the second location.

14. The method of claim 12 wherein the first object com-
parison document 1s of a type that corresponds to a document
type of the first OLE object.

15. The method of claim 14, wherein the first object com-
parison document 1s of a same document type as the first OLE
object.

16. The method of claim 15, wherein the primary document
1s one ol a group consisting of a Word document, an Excel
document, a PDF document, a Visio document, and a Power-
Point document.

17. The method of claim 16, wherein the document type of
at least one of the first OLE object and the second OLE object
1s one of a group consisting of an Excel document type, a
PowerPoint document type, a Visio document type, a PDF
document type, a CAD document type, a JPEG document
type, a GIFF document type, a TIFF document type, a PSD
document type, a PNG document type, and a BIT MAP docu-
ment type.

18. The method of claim 12, wherein the result of the
comparing 1s displayed using a format that differentiates any
changes 1n the comparison output document.

19. The method of claim 18 wherein the format 1s one of a
group consisting of a color format, an underline format, a bold
format, and an 1talics format.
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INVENTOR(S) : Deepak Massand

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In claim 9, column 6, line 52, “documents to a documents’ should read
--documents to documents--.

In claim 9, column 6, line 56, “documents to a documents™ should read
--documents to documents--.
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